Why is there such a dramatic difference between higher-income and lower-income countries in health care worker supply? Ironically, a major cause is the migration of these workers from the latter to the former; a phenomenon that is colloquially known as the "brain drain".
The loss of health care workers can have devastating impacts on lower-income countries, especially when we consider that it is often the brightest of the bunch who have the best chance of migration. 4 The International Organization for Migration (IOM) estimates that lower-income countries pay US $500 million per year to train health workers who go on to migrate to high-income countries. 5 The Caribbean and Sub-Saharan Africa have been especially hard hit by health worker migration. 6 For example, South Africa's overall estimated loss of returns from investment for physicians who have migrated to high-income countries is US $1.41 billion. 7 Unfortunately, these two regions are also the areas with the highest HIV prevalence rates in the world. 8 Brain drain can even occur within a resource-poor country, where imbalances in rural areas versus urban centres encourage health professionals to move into the latter. Moving to an urban centre may be the first step to migrating overseas.
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Causes of the "brain drain"
When one understands the scope of the problem of health care worker migration, it is disturbing to learn that many health professionals have been actively recruited away by high-income countries. In 2006, 41% of migrant nurses in Britain reported moving there primarily because of recruitment. 4 Recruitment strategies have proven to be successful. In the US, the UK, Canada, New Zealand and Australia, approximately one quarter of practicing physicians are foreign-trained, and 40-75% of them are from lower-income countries. 6, 9 However, it is oversimplifying the problem to put all the blame for health worker migration on recruitment strategies. Any person should have the right to migrate to a place of their choosing, and in a world with globally uneven development, migration is expected and inevitable. 4, 5 A large number of health workers leave their home countries without any recruitment having taken place, in many cases due to conditions in their home countries. Source countries may have weak economies and, as a direct result, weak public health care systems with poor working conditions. 4, 10 Recipient countries, on the other hand, can offer higher salaries (sometimes The "Brain Drain" of Health Care Workers: Causes, Solutions and the Example of Jamaica up to 24 times higher) 2, 11 in the context of safer environments, better infrastructure, a plethora of resources, and accordingly, more intellectual stimulation. 12 Furthermore, the brain drain itself perpetuates brain drain. With fewer workers, patients have longer waiting times, the health professionals left behind have more work thrust upon their shoulders and become unable to perform their jobs to their maximum potential. 4 This creates a breeding ground for frustration, discontentment and burnout.
Solutions to the "brain drain"
The problem of the brain drain and its devastating impact on the health care systems it affects are clear. Policy-makers are finding that solutions, unfortunately, are not so clear. Yet they are urgently needed. As the shortage in poorer countries rises, so too does the demand from richer countries. 2 To target the issue of recruitment, attempts have been made to establish international codes of conduct. To date, two Global Forums on Human Resources for Health have occurred, convened by the Global Health Workforce Alliance, the first in 2008 and the second in 2011. The ultimate goal of these forums is to improve human resources for health in order to achieve the health-related Millennium Development Goals. At the first forum, a Global Agenda for Action was created to advance an international code for both recipient and donor countries. 5, [13] [14] [15] Key elements of the WHO Global Code of Practice on the International Recruitment of Health Personnel include calls for ethical recruiting, fair treatment of migrant workers, the support of return migration, gathering of reliable data, and the prioritization of public sector spending on health. In 2013, a progress report on the code is planned to be presented to the World Health Assembly. Although the commitment evident by the convening of these global forums is a necessary first step in correcting the global health workforce crisis, at the most recent forum, participants themselves emphasized the need to move from commitment to action to ensure that every person on the planet has access to a health care worker. These codes do draw attention to the problem, which is an important accomplishment, but adherence is ultimately voluntary and the codes are not legally binding. 4, 5, 15, 16 Low-and middle-income countries cannot solve these problems on their own. High-income countries and international agencies such as the World Bank and the International Monetary Fund (IMF) need to recognize this, and to do more order to slow and eventually reverse the brain drain. 4, 5, 17 Specific policies that countries like Canada could institute include agreeing to only recruit from other high-income countries with similar or higher physician densities, or creating formal linkages with source countries to provide support for developing the sustainability of their health care systems.
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The example of Jamaica
The story of Jamaica is one that well illustrates the issues discussed above. Jamaica is a middle-income nation in the Caribbean with a good medical education system. 9, 18 According to the World Bank, the OECD and the IMF, the Caribbean region has been especially hard hit by migration, with Jamaica at the top of the list. 19, 20 The country has been affected by the brain drain in all sectors. Statistics from the IMF and the IOM tell us that more than 80% of all Jamaicans with tertiary education of any kind have migrated.
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The health sector has not been spared. In 2001, there were 25 physicians per 100,000 people 23 and this number may well be decreasing. In a study by Mullan that describes the percentages of medical school graduates from a source country who are now working in Australia, Canada, the US, or the UK, Jamaica was the leader at 41.4%. 6 Jamaican nurses are also quite likely to leave the country. Each year, the country loses 8% of its registered nurses and 20% of its specialist nurses to high-income countries, most of them to the US and the UK. 24 It is estimated that two thirds of Jamaica's nurses have emigrated. 25 This mass exodus led to nationwide vacancy rates in 2001 of 37% for registered nurses, 28% for public health nurses, 17% for nurse practitioners, and 61% for assistant nurses. 24 In 2003, the overall nursing vacancy rate had reached 58%. 24, 25 Migration has become so pervasive that many Jamaican nurses enter nursing school already with plans to migrate. 9 The effects are being felt throughout the health care sector; for example, the Ministry of Health is painfully aware that mental health requires more attention in Jamaica, but there are simply not enough human resources to support patient treatment and rehabilitation. 23 The training of nurses and other health care workers is heavily subsidized in Jamaica, 23, 24 which means that the island nation, which is heavily in debt, 18 is essentially providing foreign aid to some of its own creditors.
This health care worker shortage must have a profound effect on patient care, health outcomes, production and the economy, but these are not the only negative consequences. The vast majority of Jamaican nurses are female, and it is quite common for children to get left behind with relatives when mothers migrate. 22, 24 This means an increased ratio of dependents to caregivers, with increased costs that, according to the IMF and World Bank, are not offset by remittances, 19, 24 even though remittances make up nearly 20% of the country's GDP. Three of every ten households in Jamaica include these "barrel children", who are at risk for poor school performance, delinquent behaviour, and sexual abuse. 22 Even though Jamaica has lobbied the UK government in the past to stop depleting their nursing resources, 26 it has had to resort to doing the exact thing that is causing its own problems: recruiting from poorer countries. 24 Nigeria, Ghana and Guyana have all become source countries for Jamaican nurses, as well as for physicians and pharmacists. This recruitment, in turn, contributes to shortages in those nations. 24 To whom will the latter turn to replenish their supplies?
So, as in other countries, active recruitment and financial incentives both play a significant role in health care worker migration in Jamaica. 24, 27 But there are factors pushing as well as pulling: some leave to escape the "old boys network" that limits advancement, some because of the lack of benefits, and some to get further medical training that is either not available at all in Jamaica, or not available at high quality. 23, 27 Many see Jamaica as offering no substantial opportunities for personal or academic development. 27 Some of these Jamaicans go overseas for further training and, finding better conditions abroad, never return. 23 It can be incredibly frustrating working within a system that is persistently depleted. With a chronically underfunded Ministry of Health, 23 the country is often unable to meet the demands of either health care consumers or health care providers, at least within the public system. As well, many may want to return to Jamaica after migration, but may be kept away by high crime rates and other hardships.
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However, Jamaica and its partners are actively working on ethical solutions and ways of making better use of the resources that they do have available, both human and otherwise. 23 The governments of Jamaica and Ghana have together established limits on the number of nurses that Jamaica can recruit from the African nation.
2 Some Jamaicans who go overseas for further training are now funded through international cooperative arrangements. 23 An initiative called the Managed Migration Program of the Caribbean, spearheaded by the Pan American Health Organization and building on a Jamaican concept, has incorporated methods such as temporary migration programs, partnerships with overseas nurses associations, and recruitment of international nurses for short-term stays. 25 The country also hopes for increased US support for education in Jamaica. 24 Finally, Jamaica is now working with the IOM on the development of a national policy on international migration. Proposed areas to address in this policy include facilitating shortterm labour migration, developing returning resident programs to encourage repatriation of workers currently overseas, and improving the measurement of the impact of migration on health and education within the country.
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CONCLUSION
Any person or organization committed to seeing the attainment of the health-related Millennium Development Goals must also be committed to addressing the global shortage of health care workers. Sustainable and viable solutions can be found and are actively being pursued in Jamaica and other countries, but these solutions will not reach their maximal impact unless the global community comes together. One can only hope that the global forums in 2008 and 2011 constitute the first real step in correcting the global health workforce crisis, but they cannot be the last. Without addressing this global health crisis, any attempts to improve and sustain health care systems in affected countries such as Jamaica will ultimately be a failure.
